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366" ,Q RUGHU WR FODULI\ SUREOHPV ZLWK UHJDUG WR FRQVWUXFWLQJ WKH RUJDQL]DWLRQ WKLV SDSHU SURSRVHV DQ RUJDQL]DWLRQDO IUDPHZRUN IRU 366













SURGXFWV >@ %HFDXVH RI WKLV SUHGLFDPHQW 3URGXFW6HUYLFH
6\VWHPV 366V >@ KDYH EHJXQ WR DWWUDFW DWWHQWLRQ DV DQ
RSWLRQIRULQFRPHJHQHUDWLRQ
$FFRUGLQJO\ PDQ\ UHVHDUFKHUV KDYH SURSRVHG 366
GHYHORSPHQW PHWKRGV WKDW SURYLGH JXLGDQFH RQ +2: 72
UHDOL]HD366+RZHYHUGLIILFXOWLHVVWLOOUHPDLQZLWKUHJDUGWR
FRQVWUXFWLQJ DQ RUJDQL]DWLRQ IRU 366 GHYHORSPHQW LH
DQVZHULQJ WKH TXHVWLRQ :+2 UHDOL]HV D 366" ,Q RUGHU WR
GHYHORSD366PDQXIDFWXULQJFRPSDQLHVQHHGWREURDGHQWKHLU
UROHQRWMXVWEHLQJFRQYHQWLRQDORUJDQL]DWLRQVWKDWVLPSO\VHOO
SURGXFWV >@ 7KLV RUJDQL]DWLRQDO FKDQJH UHTXLUHV WKH
LQYROYHPHQWRIQHZDQGYDU\LQJW\SHVRIVWDNHKROGHUV>@
$GHYHORSPHQWSURFHVVLQYROYLQJYDULRXVVWDNHKROGHUVUHTXLUHV
PXWXDO XQGHUVWDQGLQJ RI WKHLU FDSDELOLWLHV RSHUDWLRQDO
SURFHGXUHV FXOWXUHV DQG VR RQ $V D UHVXOW FRQVWUXFWLQJ DQ







IRU 366 GHYHORSPHQW 7KLV IUDPHZRUN LV UHSUHVHQWHG DV D
QHWZRUN RI RUJDQL]DWLRQV DQG PHPEHUV ZLWK VSHFLILF UROHV
%DVHGRQWKLVIUDPHZRUNWKLVSDSHUSRLQWVRXWVRPHSUREOHPV
ZLWK UHJDUG WR FRQVWUXFWLQJ WKH RUJDQL]DWLRQ IRU 366
GHYHORSPHQW DQG WKHQ LQWURGXFLQJ WKH 366 GHYHORSPHQW
PHWKRGVWKDWFDQVROYHHDFKSUREOHP
7KHUHVWRIWKLVSDSHUFRQVLVWVRIWKHIROORZLQJV&KDSWHU
LQWURGXFHV H[LVWLQJ UHVHDUFKHV UHODWHG ZLWK RUJDQL]DWLRQDO
FKDQJHVUHTXLUHGIRU366GHYHORSPHQW&KDSWHUH[SODLQVWKH
SURSRVHGIUDPHZRUNIRU366GHYHORSPHQWDQGWKHQSRLQWLQJ
RXW WKH UHVHDUFK FKDOOHQJHV ZLWK UHJDUG WR FRQVWUXFWLQJ WKH
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RUJDQL]DWLRQ&KDSWHUUHYLHZVWKH366GHYHORSPHQWPHWKRGV
WKDW FDQ DGGUHVV WKHVH FKDOOHQJHV &KDSWHU  GLVFXVVHV WKH
UHVXOWVDQG6HFWLRQFRQFOXGHVWKLVSDSHU
2. Organizational changes required for PSS development 
,QRUGHUWRUHDOL]HD366PDQXIDFWXULQJFRPSDQLHVQHHGWR
FKDQJH WKHLU RUJDQL]DWLRQDO SURFHVVHV DQG FDSDELOLWLHV >@
,QWHJUDWHG SURGXFW DQG VHUYLFH GHYHORSPHQW SURFHGXUHV DUH
UHTXLUHGLQRUGHUIRUYDOXHWREHUHDOL]HGIRUWKHFXVWRPHU0DQ\
UHVHDUFKHUV KDYH WKHUHIRUH SURSRVHG SURFHVVHV IRU 366
GHYHORSPHQW WKDW GLIIHU IURP WKRVH IRU SURGXFW GHYHORSPHQW
)RU H[DPSOH $XULFK HW DO RIIHU JXLGDQFH VWUDWHJLHV IRU
LPSOHPHQWLQJ D 366 SRVLWLQJ D GHVLJQ SURFHVV LQ ZKLFK
PDQXIDFWXULQJ FRPSDQLHV FDQ LQWHJUDWH ERWK SURGXFW GHVLJQ
DQGVHUYLFHGHVLJQ>@ ,QRUGHU WRH[HFXWHDQGPDQDJH WKHVH







DQGYDULHG W\SHVRI DFWRUV > @7KLVQHHG IRU LQWHJUDWLRQ
PDNHV366GHYHORSPHQWSURFHVVHVPRUHGLIILFXOWWKDQSURGXFW
GHYHORSPHQW SURFHGXUHV 7R VROYH WKLV SUREOHP PDQ\
UHVHDUFKHUV KDYH VRXJKW WR GHYHORS PHWKRGV IRU EXLOGLQJ DQ
DFWRUQHWZRUN>@)RUH[DPSOH0HLHUHWDOSURSRVHD
W\SRORJ\ IRU 366 QHWZRUN RUJDQL]DWLRQ WKDW FRQVLVWV RI
FXVWRPHUSURYLGHU DQGVXSSOLHU DQGEHXVHG WREXLOGDQHZ
QHWZRUNRUJDQL]DWLRQFRQFHSWIRU366GHOLYHU\>@




LW IRFXVHVRQO\RQH[WHUQDOSHUVSHFWLYHV ,QRUGHU WRUHDOL]HD
366 PDQXIDFWXULQJ FRPSDQLHV QHHG WR FKDQJH WKHLU
RUJDQL]DWLRQDOVWUXFWXUHVERWKLQWHUQDOO\DQGH[WHUQDOO\>@
:LWK WKH DLP RI GHYHORSLQJ D KROLVWLF DSSURDFK WRZDUG
FRQVWUXFWLQJDQRUJDQL]DWLRQIRU366GHYHORSPHQWWKLVSDSHU
SURSRVHVDQRUJDQL]DWLRQDO IUDPHZRUN WKDW FRQVLGHUERWK WKH
LQWHUQDO DQG H[WHUQDO SHUVSHFWLYHV 7R GR VR WKLV SDSHU ILUVW
FRQGXFWHG OLWHUDWXUH UHYLHZ RQ 366 RUJDQL]DWLRQ DQG WKHQ
UHYHDOHG NH\ FKDUDFWHULVWLFV IRU LQWHUQDO DQG H[WHUQDO










LQGLFDWHV WKH PHPEHUV WKDW SOD\ HVVHQWLDO UROHV LQ 366
GHYHORSPHQW DQG WKH LQWHUDFWLRQV UHTXLUHG EHWZHHQ WKHP
0HDQZKLOH WKH H[WHUQDO SHUVSHFWLYH VKRZV WKH W\SHV RI
RUJDQL]DWLRQVWKDWVKRXOGEHLQYROYHGLQ366GHYHORSPHQWDQG




WKUHH NLQGV RI PHPEHUV WKH SODQQHU WKH GHVLJQHU DQG WKH
RSHUDWRU 7KH SODQQHU GHILQHV WKH UHVSRQVLELOLWLHV RI RQH¶V





WHUPV RI UHVRXUFHV PDUNHW GHPDQGV DQG FXVWRPHU
UHTXLUHPHQWVDVZHOODVWKHFRQWLQXRXVQHHGIRULPSURYHPHQWV
WKDW DULVHV IURPJDLQHGNQRZOHGJH >@7KHVH FKDQJHV KDYH
JUHDW LQIOXHQFH RQ WKH SURFHVV RI GHVLJQLQJ DQG GHOLYHULQJ D
SURGXFW RU VHUYLFH 7KH SODQQHU WKHUHIRUH QHHGV WR KDYH WKH
DGDSWDELOLW\WREHDEOHWRFRSHZLWKWKHFKDQJHVDQGWRIDFLOLWDWH
WKH GHYHORSPHQW SURFHVV ZLWKLQ WKH RUJDQL]DWLRQ LQ
FROODERUDWLRQZLWKWKHGHVLJQHUDQGWKHRSHUDWRU)LJD




+HUH WKH GHVLJQHU QHHGV WR FRPPXQLFDWH ZLWK WKH SODQQHU
FODULI\LQJ WKH RYHUDOO UHVSRQVLELOLWLHV RI WKH RUJDQL]DWLRQ ,Q
DGGLWLRQ WKH RSHUDWRUPXVW EH LQYROYHG LQ WKH GHVLJQLQJ WKH




(c) Providing knowledge 
in the delivery and 
use phases
(a) Facilitating the 
development process



































WKH SUHSDUDWLRQ RI WKH SURGXFW DQG WKH VHUYLFH UDWKHU LW
FRQWLQXHV GXULQJ WKH GHOLYHU\ DQG XVH SKDVHV >@ )RU














SDUWQHU DV D FRSURGXFHU RI YDOXH ,QGHHG WKH UHODWLRQVKLSV
EHWZHHQ WKH SURYLGHU WKH SDUWQHU DQG FXVWRPHU SOD\ DQ
LPSRUWDQW UROH LQ WKH UHDOL]DWLRQ RI KLJK DGGHG YDOXH IRU WKH
FXVWRPHU ZKLFK FDQ HQKDQFH DQ RUJDQL]DWLRQ¶V
FRPSHWLWLYHQHVV
,Q366VSURYLGHUVQHHGWRRIIHUDQLQWHJUDWHGSURGXFWDQG
VHUYLFH WKDW DFKLHYHV YDOXH LQ XVH IRU FXVWRPHUV >@ ,Q WKLV
FRQWH[WWKHSDUWQHUUHODWLRQVKLSLVFRQVLGHUHGWREHDVRXUFHRI
YDOXH >@ )URP WKH YLHZSRLQW RI YDOXH LQ XVH WKH SURYLGHU
QHHGV WRPDQDJH WKHSURGXFW WKURXJK LWV OLIHF\FOH DVZHOO DV
VXSSRUWWKHFXVWRPHU¶VDFWLYLWLHVLQUHODWLRQWRWKHSURGXFWDQG
VHUYLFH>@,QRUGHUWRJXDUDQWHHWKHDYDLODELOLW\RIWKHSURGXFW









WKH FXVWRPHU¶V UHTXLUHPHQWV ,W LV DOVR LPSRUWDQW IRU WKH
SURYLGHUWRLQYROYHWKHFXVWRPHULQWKHGHOLYHU\RI366>@
&XVWRPHUVDUH UHJDUGHGDVFRSURGXFHUV LQ WKHYDOXHFUHDWLRQ
SURFHVV LQ 366V >@ 7KH\ SOD\ DQ LPSRUWDQW UROH LQ JLYLQJ
SURGXFWLYHIHHGEDFNIDFLOLWDWLQJFRQWLQXRXVLPSURYHPHQW)LJ
H
,QWKHGHYHORSPHQWSURFHVV LW LV LPSRUWDQWWRFRQVLGHU WKH
FKDQJHV WKDW DULVH LQ WHUPV RI PDWHULDOLQYHQWRU\ IORZ
LQIRUPDWLRQ IORZ FDSDFLW\ VXSSO\ FKDLQ YDOXH VXSSO\ FKDLQ
FRVW DQG WKH UHODWLRQVKLSV DORQJ D VXSSO\ FKDLQ >@ 7KHVH
FKDQJHV FDQ KDYH D JUHDW LQIOXHQFH XSRQ DQ LQWHUQDO
RUJDQL]DWLRQ +HUH WKH SODQQHU QHHGV WR IDFLOLWDWH ERWK WKH
LQWHUQDODQGH[WHUQDOGHYHORSPHQWSURFHVVHVVKHLV WKHUHIRUH










5&8WLOL]LQJ RSHUDWRU¶V NQRZOHGJH LQ 366 GHVLJQ DQG
RSHUDWLRQ
,Q WKH IROORZLQJ FKDSWHU WKLV SDSHU UHYLHZV WKH 366
GHYHORSPHQWPHWKRGVWKDWFDQDGGUHVVWKHVHFKDOOHQJHV
4. Methods for An organizational framework for PSS 
development 
 7DVNPDQDJHPHQWWRRO366NHUQHOIRU5&
$V PHQWLRQHG LQ &KDSWHU  WKH SODQQHU GHILQHV WKH
UHVSRQVLELOLWLHV RI WKH RUJDQL]DWLRQ WKURXJK LQWHUDFWLRQV ZLWK
WKH UHOHYDQW SODQQHUV LQ RWKHU RUJDQL]DWLRQV ,Q DGGLWLRQ WKH







RC1: Communicating with relevant stakeholders
PSS kernel [22]: M anaging tasks in P S S  


















RC2: Evaluating future prospects
Scenario modeling and simulation [26]:
obtaining quantitative information about 
the demand and supply of P S S  offerings
RC3: Supporting co-creation with 
customers
Service CAD system [36]:
U nderstanding customer activity cycles 
in use phase and to design a P S S  for 
facilitating the use processes
RC4: Utilizing operator’s knowledge 
in PSS design and operation
UPAD [43]: U tilizing customer 
feedbacks for continuous redesign 
of P S S
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>@ EDVHGRQ WKH FRQFHSW RI 6RIWZDUH(QJLQHHULQJ0HWKRGV
DQG 7KHRU\ 6(0$7 >@ 6(0$7 LV D SUDFWLFDO VRIWZDUH




LGHQWLILHG IURP WKH OLWHUDWXUH ,Q WKH VDPH PDQQHU DV WKH
6(0$7 WKHVH HOHPHQWV DUH FDOOHG $OSKDV DQG H[SUHVV WKH
YLHZSRLQWV RI WKRVHPDQDJLQJ WKH366GHYHORSPHQWSURFHVV
7KH $OSKDV FRQVLVWV RI 2SSRUWXQLW\ 6WDNHKROGHUV




&RQFHLYHG %RXQGHG &RKHUHQW $FFHSWDEOH $GGUHVVHG DQG
)XOILOOHG ,Q HDFK VWDWH VHYHUDO LWHPV DUH GHILQHG WR HYDOXDWH
DFKLHYHPHQW RI WKH VWDWH )RU H[DPSOH LWHPV IRU WKH VWDWH
³&RQFHLYHG´ LQ WKH ³5HTXLUHPHQWV´ $OSKD LQFOXGHV
³5HTXLUHPHQWVDQG IXQFWLRQVRI WKHV\VWHPKDYHEHHQFOHDU´
³8VHUVKDYHEHHQLGHQWLILHG´DQG³)LUVWFDSLWDOLQYHVWRUKDYH
EHHQ LGHQWLILHG´ 7KHVH$OSKDV DQG LWHPV KDYH EHHQ GHILQHG
EDVHG RQ WKH 6(0$7 KRZHYHU WKH $OSKD ³3URGXFWV DQG





FRQWUDFWV GHILQHG´ ,Q DGGLWLRQ WKH VWDWH ³&RQWLQXRXV
,PSURYHPHQW´ KDV EHHQ DGGHG LQVWHDG RI ³5HWLUH´ ,WHPV IRU
WKLV VWDWH LQFOXGH ³6\VWHP IRU REVHUYLQJ LQIRUPDWLRQ DERXW
FXVWRPHUV HVWDEOLVKHG´ ³7HDP IRU FRQWLQXRXV LPSURYHPHQW
RUJDQL]HG´DQG³3URFHVVIRUFRQWLQXRXVLPSURYHPHQWGHILQHG´
$FFRUGLQJWRWKHIHDWXUHVRIWKH366NHUQHOZHSURSRVHWKH
XVH RI D FDUG VHW VR WKDW WKH SODQQHU FDQ PDQDJH WKH 366
GHYHORSPHQWSURFHVVLQDYLVLEOHZD\)LUVW LQRUGHUWRJUDVS
WKHFXUUHQWSURJUHVVWKHSODQQHUVKRXOGFKHFNZKLFKLWHPVLQ
HDFK $OSKD KDYH EHHQ DFFRPSOLVKHG 6HFRQG WKH SODQQHU
VKRXOGGHFLGHZKLFKRI WKHXQDFFRPSOLVKHG LWHPVQHHG WREH
DFFRPSOLVKHG LQ WKHQH[W VWHS)LQDOO\ WKHVH LWHPV VKRXOGEH
VKDUHG ZLWK WKH UHOHYDQW VWDNHKROGHUV DQG DFWLRQ SODQV
LPSOHPHQWHGIRUWKHLUDFKLHYHPHQW
7KH 366 NHUQHO FDUGV HQDEOH WKH SODQQHU WR YLHZ
GHYHORSPHQW KROLVWLFDOO\ DQG WR PDNH GHFLVLRQV UHJDUGLQJ
IXWXUHWDVNVZLWKUHOHYDQWVWDNHKROGHUV
 6FHQDULRPRGHOLQJDQGVLPXODWLRQIRU5&
6FHQDULRV DUH XVHG WRGHVFULEH WKH ORQJWHUPGHYHORSPHQW
SODQV RI JRYHUQPHQWV DQG HQWHUSULVHV IURP GLYHUVH HJ




SRVVLEOH FRQFOXVLRQV DUH GUDZQ ZLWK JLYHQ DFWLYLWLHV ZKLOH
QHFHVVDU\DFWLYLWLHVWRUHDFKJLYHQFRQFOXVLRQVDUHLGHQWLILHGE\
EDFNFDVWLQJ >@ 6FHQDULRV SURYLGH TXDQWLWDWLYH LQIRUPDWLRQ
FUXFLDOLQWKHHDUO\VWDJHRI366GHVLJQ>@:LWKUHIHUHQFHWR
WKH RUJDQL]DWLRQDO IUDPHZRUN IRU WKH GHVLJQ DQG
LPSOHPHQWDWLRQ RI 366 VKRZQ WKH SUHYLRXV VHFWLRQ WKLV
VXEVHFWLRQ GHVFULEHV  KRZ WKH SODQQHUV XVH VFHQDULRV WR
URXJKO\TXDQWLI\FRQVWUDLQWVRQ366GHULYHGIURPLQIRUPDWLRQ
JDWKHUHG IURP WKH LQWHUQDO DQG H[WHUQDO SHUVSHFWLYHV DQG 














PDUNHW RI EDVLF SURGXFWV DQG VHUYLFHV ,Q WKH RUJDQL]DWLRQDO
IUDPHZRUN WKH SODQQHUV DUH HQFRXUDJHG WR REWDLQ VXFK
LQIRUPDWLRQUHOHYDQWWRWKHLU366WKURXJKFRPPXQLFDWLRQZLWK
WKH RSHUDWRUV SDUWQHUV DQG FXVWRPHUV 7KH LQIRUPDWLRQ LV
XVHIXOWRURXJKO\LGHQWLI\WKHGHPDQGDQGVXSSO\RI366DQG
VWUDWHJLFDOO\ LGHQWLI\ VHUYLFH FRQWHQWV GHOLYHUHG ZLWKLQ WKH
IUDPHZRUNFRQVLGHULQJWKHTXDQWLW\
7KH SODQQHUV VWLOO HQFRXQWHU GLIILFXOW\ LQ TXDQWLI\LQJ WKH
GHPDQG DQG VXSSO\ RI 366 RIIHULQJV DQG WKHLU ORQJWHUP
SURJUHVV 7KH DXWKRUV FRQVLGHU PRGHOLQJ DQG VLPXODWLRQ
WHFKQLTXHVIRU366GHVLJQDUHSDUWLFXODUO\VXLWDEOHWRUHILQLQJ
DQGTXDQWLI\LQJVXFKLQIRUPDWLRQ7KHVHWHFKQLTXHVVWXGLHGLQ
H[LVWLQJ OLWHUDWXUH LQFOXGH V\VWHP G\QDPLFV HJ >@ DQG
GLVFUHWH HYHQW VLPXODWLRQ LQFOXGLQJ OLIH F\FOH VLPXODWLRQ
>@ 7KHVH WHFKQLTXHV KDYH EHHQ PDLQO\ DSSOLHG WR WKH
DQDO\VLV RI 366 LQ WHUPV RI WKH EHKDYLRU RI SURGXFWV HJ
SK\VLFDO DQG IXQFWLRQDO GHWHULRUDWLRQ IURP D OLIH F\FOH
SHUVSHFWLYHDQGVWDNHKROGHUVHJVHOHFWLRQRIFRQWUDFWW\SHV
:LWK D V\VWHP G\QDPLFV DSSURDFK SDUDPHWHUV LQFOXGHG LQ
VFHQDULRV VXFK DV WKH SRSXODWLRQ RI D VSHFLILF FRXQWU\ DUH










$VGHVFULEHG LQ6HFWLRQ WKHYLHZSRLQWRIYDOXH LQXVH
KDVDVVXPHGD VLJQLILFDQW UROH LQ366GHYHORSPHQW6HUYLFH
GRPLQDQWORJLF6'ORJLFHJ>@LVFRQFHUQHGZLWKWKH














WUDGLWLRQDO HQJLQHHULQJ YLHZSRLQWV LQ ZKLFK ZH FRQVLGHU D
SURGXFWOLIHF\FOHFRQVLVWLQJRIVHTXHQWLDOSKDVHVVXFKDVGHVLJQ
GHYHORSPHQW PDQXIDFWXULQJ VDOHV XVH PDLQWHQDQFH DQG





LQWHUWZLQH DQG VLPXOWDQHRXVO\ FKDQJH >@ 7KLV LPSOLHV D
KROLVWLFYLHZRIGHVLJQDVWLJKWO\FRXSOHGZLWKSUDFWLFDOXVHWKDW
FRQWLQXHVGXULQJ LQXVH SKDVH >@6' ORJLF DOVR FRQVLGHUV
YDOXHFRFUHDWLRQWREHEDVHGRQDFXVWRPHU¶VFRQWULEXWLRQWR
LQWHJUDWLQJ SURSULHWDU\ NQRZOHGJH DQG VNLOOV LQ VHUYLFH $Q
HDUOLHU VWXG\ E\ WKH DXWKRUV >@ VXJJHVWHG WKDW DQ
HFRV\VWHP FRQVLVWLQJ RI GLIIHUHQW W\SHV RI GHVLJQV FDQ OLQN
GHVLJQ DQG XVH 'HVLJQRIXVH DQG GHVLJQLQXVH E\ WKH
FXVWRPHUFDQIXQFWLRQDVDEULGJHEHWZHHQGLIIHUHQW W\SHVRI
YDOXHFUHDWLRQSURYLGLQJYDOXHDGDSWLQJYDOXHDQGFRFUHDWLYH





7KH 366 SURYLGHUV DUH DEOH WR REWDLQ FXVWRPHU IHHGEDFNV
PRUH IUHTXHQWO\ E\ PDNLQJ FRQWDFW ZLWK FXVWRPHUV WKURXJK
VHUYLFHV+RZWRXWLOL]HWKHVHGDWDIRUFRQWLQXRXVUHGHVLJQRI
366LVRQHRIWKHLPSRUWDQWLVVXHVLQWKHSURSRVHGIUDPHZRUN
7R DGDSW WR WKHVH IHHGEDFNV DQG DV D UHVXOW WR VDWLVI\
FXVWRPHU UHTXLUHPHQWV WKH UROH RI VHUYLFH RSHUDWRUV LV
EHFRPLQJ PRUH LPSRUWDQW %DVHG RQ WKLV EDFNJURXQG WKH
GHVLJQ PHWKRGRORJ\ E\ VHUYLFH RSHUDWRUV DQG WKH VXSSRUW
WHFKQRORJLHVDUHEHLQJVWXGLHG>@7KHQHFHVVLW\RIVHUYLFH
GHVLJQ E\ VHUYLFH RSHUDWRUV LV LQFUHDVLQJ LQ WKH SXUH VHUYLFH
DUHDVUHFHQWO\7KHLQFUHDVLQJFRPSOH[LW\RIVHUYLFHRSHUDWLRQV
DQG VSHFLDOL]DWLRQ RI VHUYLFH RSHUDWRUV PDNH LW GLIILFXOW WR
XQGHUVWDQGWKHVLWXDWLRQVLQVHUYLFHILHOGVDQGKRZVHUYLFHVDUH
DFWXDOO\ SURYLGHG 7KH IDVWHU UHVSRQVH WR FXVWRPHU
UHTXLUHPHQWVLVDOVRUHTXLUHGWREHFRPSHWLWLYH LQWKHPDUNHW
:DWDQDEH HW DO SURSRVHG WKH GHVLJQ PHWKRGRORJ\ QDPHG DV
83$'>@7KLVGHVLJQSURFHVVLVEHLQJVWXGLHGLQWKHQXUVLQJ
FDUHVHUYLFHV>@7RHQKDQFHVHUYLFHRSHUDWRUV¶FDSDELOLWLHVWR
XQGHUVWDQG WKH VLWXDWLRQV DQG VKDUH EHVW SUDFWLFHV VHYHUDO
GHVLJQVXSSRUW WRROVKDYHEHHQDOVRGHYHORSHG)RUH[DPSOH
1LVKLPXUDHWDOGHYHORSHGDFRPPXQLFDWLRQVXSSRUWV\VWHPWR
VKDUH WKH LQIRUPDWLRQ RQ VHUYLFH ILHOGV DQG NQRZOHGJH LQ
RSHUDWLRQV >@ 7KLV V\VWHP ZDV LPSOHPHQWHG LQ DQ DFWXDO
QXUVLQJFDUH IDFLOLW\ DQG FDUH ZRUNHUV WKHUH DUH UHGHVLJQLQJ
WKHLUVHUYLFHRSHUDWLRQVLQWKHLUGDLO\ZRUN>@,QDGGLWLRQWKH






%DVHG RQ WKHVH GDWD WKH VHUYLFH SODQQHU FDQ UHDUUDQJH








IRU 366 GHYHORSPHQW UHSUHVHQWV ERWK LQWHUQDO DQG H[WHUQDO
SHUVSHFWLYHV 7KH H[WHUQDO SHUVSHFWLYH LQFOXGHV WKH
RUJDQL]DWLRQVWKDWDUHHVVHQWLDOIRU366GHYHORSPHQWDVZHOODV
WKHLUUHODWLRQVKLSV7KHLQWHUQDOSHUVSHFWLYHRQWKHRWKHUKDQG
FRQVLVWV RI PHPEHUV ZKR SOD\ LPSRUWDQW UROHV DQG WKHLU
LQWHUDFWLRQVZLWKHDFKRWKHU,QDGGLWLRQWKHSODQQHULVGHILQHG
DV WKHPHPEHUZKR WDNHV UHVSRQVLELOLW\ IRU EHLQJ WKH EULGJH
EHWZHHQWKHLQWHUQDODQGH[WHUQDORUJDQL]DWLRQV
:H DVVXPH WKDW WKLV IUDPHZRUN ZRXOG EH XVHIXO IRU
FRQVWUXFWLQJ DQ LQWHUQDO DQG H[WHUQDO VWUXFWXUH IRU 366
GHYHORSPHQW(VSHFLDOO\LWHQDEOHV366SURYLGHUVWRGHWHUPLQH
WKH ERXQGDULHV RI GHYHORSPHQW SURFHVVHV ZLWKLQ RQH¶V
RUJDQL]DWLRQ,QDGGLWLRQE\ORRNLQJDWWKHLQWHUDFWLRQVEHWZHHQ
LQWHUQDODQGH[WHUQDOPHPEHUV WKHGHWDLOHGSURFHVVHVRI366
GHYHORSPHQW FDQ EH LGHQWLILHG ,W LV WKHQ SRVVLEOH WR LGHQWLI\
ZKR FRQGXFWV WKHVH SURFHVVHV DQG WR FODULI\ WKH UROHV RI WKH
PHPEHUV
%DVHG RQ WKLV IUDPHZRUN WKLV SDSHU KDV LQWURGXFHG 366
GHYHORSPHQWPHWKRGVWRVXSSRUWHDFKUROHVHH)LJ7KH366
NHUQHO >@ HQDEOHV WKH SODQQHU WR FRQVLGHU WKH GHYHORSPHQW
SURFHVVKROLVWLFDOO\ZKHQPDQDJLQJWDVNV6KHFDQWKHQVKDUH
LQIRUPDWLRQZLWKWKHUHOHYDQWVWDNHKROGHUV6FHQDULRPRGHOLQJ
DQG VLPXODWLRQ >@ LV XVHIXO IRU WKH SODQQHU WR REWDLQ
TXDQWLWDWLYHLQIRUPDWLRQDERXWWKHGHPDQGDQGVXSSO\RI366
RIIHULQJV+DUDHWDOSURSRVHGGHVLJQPHWKRGVVXFKDVVHUYLFH
&$' V\VWHP >@ WKDW HQDEOH WKH GHVLJQHU WR XQGHUVWDQG
FXVWRPHUDFWLYLW\F\FOHVLQXVHSKDVHDQGWRGHVLJQD366IRU
IDFLOLWDWLQJ WKH XVH SURFHVVHV :DWDQDEH HW DO SURSRVHG WKH
GHVLJQPHWKRGRORJ\E\VHUYLFHRSHUDWRUIRUH[DPSOH>@
WKDW VXSSRUWV WKH RSHUDWRU WR XWLOL]H FXVWRPHU IHHGEDFNV IRU
FRQWLQXRXVUHGHVLJQRI366:LWKUHIHUHQFHWRWKHIUDPHZRUN
LW LV SRVVLEOH WR LGHQWLI\ZKR XVHV WKHVHPHWKRGV DVZHOO DV







UHYLHZV RI 366 GHYHORSPHQW PHWKRGV ,Q HDFK UHYLHZ DQ
H[LVWLQJPHWKRGZLOOEHDOORFDWHGWRWKHSURSRVHGIUDPHZRUNLQ
RUGHU WR LGHQWLI\ WKH SURFHVVHV WKDW DUH UDUHO\ VXSSRUWHG E\
H[LVWLQJPHWKRGV%DVHGRQWKHUHVXOWVWKHUHTXLUHGPHWKRGVIRU
366 GHYHORSPHQW ZLOO EH VSHFLILHG VR WKDW PDQXIDFWXULQJ
FRPSDQLHV FDQ UHDOL]H WKH WUDQVLWLRQ IURP VHOOLQJ SURGXFWV WR
RIIHULQJ366V
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6. Conclusion 
7KLV SDSHU KDV SURSRVHG DQ RUJDQL]DWLRQDO IUDPHZRUN IRU
366 GHYHORSPHQW 7KLV IUDPHZRUN LV XVHIXO IRU WKH
FRQVWUXFWLRQRIDQRUJDQL]DWLRQIRU366GHYHORSPHQWIURPERWK
LQWHUQDO DQG H[WHUQDO SHUVSHFWLYHV 2XU IXWXUH VWXG\ LQFOXGHV
VSHFLI\LQJ DQG FRQFUHWL]LQJ PRUH PHWKRGV UHTXLUHG IRU 366
GHYHORSPHQW
References 
>@ 1HHO\ $ 7KH 6HUYLWL]DWLRQ RI 0DQXIDFWXULQJ DQ $QOV\VLV RI *OREDO
7UHQGVWK(XURSHDQ2SHUDWLRQV0DQDJHPHQW$VVRFLDWLRQ
>@ %DLQHV76/LJKWIRRW+:(YDQV61HHO\$*UHHQRXJK53HSSDUG-HW
DO 6WDWHRIWKHDUW LQ SURGXFWVHUYLFH V\VWHPV 3URFHHGLQJV RI WKH




>@ 7XNNHU $ 7LVFKQHU 8 1HZ EXVLQHVV IRU ROG (XURSH SURGXFWVHUYLFH
GHYHORSPHQWFRPSHWLWLYHQHVVDQGVXVWDLQDELOLW\*UHHQOHDI3XEQV
>@ 0DUWLQH]9%DVWO0.LQJVWRQ - (YDQV 6&KDOOHQJHV LQ WUDQVIRUPLQJ
PDQXIDFWXULQJ RUJDQLVDWLRQV LQWR SURGXFWVHUYLFH SURYLGHUV -RXUQDO RI
0DQXIDFWXULQJ7HFKQRORJ\0DQDJHPHQW
>@ 0HLHU + 9|ONHU 2 ,QGXVWULDO 3URGXFW6HUYLFH6\VWHPV  7\SRORJ\ RI








LQ SHUIRUPDQFHEDVHG FRQWUDFWLQJ -RXUQDO RI 3XUFKDVLQJ DQG 6XSSO\
0DQDJHPHQW
>@ $XULFK-&)XFKV&'H9ULHV0)$Q$SSURDFKWR/LIH&\FOH2ULHQWHG
7HFKQLFDO 6HUYLFH 'HVLJQ &,53 $QQDOV  0DQXIDFWXULQJ 7HFKQRORJ\





>@.UXFNHQ / 0HURQL $ %XLOGLQJ VWDNHKROGHU QHWZRUNV WR GHYHORS DQG
GHOLYHUSURGXFWVHUYLFHV\VWHPVSUDFWLFDOH[SHULHQFHVRQHODERUDWLQJSUR
DFWLYH PDWHULDOV IRU FRPPXQLFDWLRQ -RXUQDO RI &OHDQHU 3URGXFWLRQ

>@/LP&+.LP.-+RQJ<6 3DUN. 366%RDUG D VWUXFWXUHG WRRO IRU
SURGXFWVHUYLFH V\VWHP SURFHVV YLVXDOL]DWLRQ -RXUQDO RI &OHDQHU
3URGXFWLRQ
>@0HLHU+%RODX0'HVLJQDQG(QJLQHHULQJRI'\QDPLF%XVLQHVV0RGHOV
IRU ,QGXVWULDO 3URGXFW6HUYLFH 6\VWHPV ,Q 6KLPRPXUD < .LPLWD .
HGLWRUV 7KH 3KLORVRSKHU




>@*HJXVFK5 6HOLJHU * HGLWRUV .QRZOHGJH *HQHUDWLRQ LQ WKH 3668VH
3KDVH,QWHUQDWLRQDO6HPLQDURQ366
>@7DQ $ 0F$ORRQH 7& $QGUHDVHQ 00 HGLWRUV :KDW KDSSHQV WR
LQWHJUDWHG SURGXFW GHYHORSPHQW PRGHOV ZLWK SURGXFVHUYLFHV\VWHP
DSSURDFKHV" ,3'3URFHHGLQJVRI WKHWK:RUNVKRSRQ ,QWHJUDWHG
3URGXFW'HYHORSPHQW0DJGHEXUJ*HUPDQ\
>@:LOVRQ+:DOWRQ,07UDQILHOG'0LFKHOH30DUWLQH]9/RFNHWW+HW
DO 6WDWHRIWKHDUW LQ SURGXFWVHUYLFH V\VWHPV 3URFHHGLQJV RI WKH






V\VWHPV WKH .DWKDO\VPHWKRG (QYLURQPHQWDOO\ &RQVFLRXV 'HVLJQ DQG




>@(UNR\XQFX -$ 5R\ 5 6KHKDE ( &KHUXYX . 8QGHUVWDQGLQJ VHUYLFH
XQFHUWDLQWLHV LQ LQGXVWULDO SURGXFWVHUYLFH V\VWHP FRVW HVWLPDWLRQ
,QWHUQDWLRQDO-RXUQDORI$GYDQFHG0DQXIDFWXULQJ7HFKQRORJ\

>@0XWR . .LPLWD . DQG 6KLPRPXUD < $ *XLGHOLQH IRU WKH 3URGXFW
6HUYLFH6\VWHPV 'HVLJQ 3URFHVV ,Q 3URFHHGLQJV RI  $VLDQ
&RQIHUHQFHRQ'HVLJQDQG'LJLWDO(QJLQHHULQJ$&''(
>@-DFREVRQ,1J3:0F0DKRQ3(6SHQFH,/LGPDQ67KHHVVHQFHRI
VRIWZDUH (QJLQHHULQJ DSSO\LQJ WKH 6(0$7 NHUQHO $GGLVRQ:HVOH\

>@8PHGD < 1LVKL\DPD 7 <DPDVDNL < .LVKLWD < )XNXVKLJH 6 







































>@8HGD . HW DO  9DOXH &UHDWLRQ DQG 'HFLVLRQPDNLQJ LQ
&ROODERUDWLYH 6RFLHW\ &,53 $QQDOV  0DQXIDFWXULQJ 7HFKQRORJ\

>@:DWDQDEH.)XNXKDUD70LZD+1LVKLPXUD7$8QLILHG$SSURDFKIRU













$ '(6,*1 6833257 722/ )25 (03/2<((6 72 5(35(6(17
6(59,&(6 ,Q 3URFHHGLQJV RI WKH '(6,*1  WK ,QWHUQDWLRQDO
'HVLJQ&RQIHUHQFH
>@:DWDQDEH . 1LVKLPXUD 7 0RWRPXUD < 0RFKLPDUX0 3URGXFW DQG
3URFHVV'HVLJQ6XSSRUWEDVHGRQµ&272¶'DWDEDVH7UDQVDFWLRQVRIWKH
-DSDQHVH 6RFLHW\ IRU $UWLILFLDO ,QWHOOLJHQFH   ,Q
-DSDQHVH
